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“AUTHORS: Sinel'nikov, XZ. D., Ivanov, V. Ye., 56-2-5,/51 


Safronov, B. G., Azovskiy, Yu. S., Aseyev, c. G. 


TITLE: The Separation of Isotopes in we hon-Steady Molecular Flow 
te (Razdeleniye izotopov pri nestatsionarnon nolekulyarnon 
ie techenii) 
PERIODICAL: Zhurnel Eksperimental'noy i Teoreticheskoy Fisiki, 1948, 
en Vol 34, Nr 2, pp 327-330 (USSR) 
| ABSTRACT: In the non-steady molecular flow of mercury vapor a chance 


ee of the content of isotopes in the flow is observed. The 

a scheme of the measuring arrancement is shown by a diagran. 
As material served mercury which wes in a steel am joule and 
could be separated fron the systen by means of a vulve. The 
content of mercury isotopes was mensured by means of the 
one-jet method for the lightest and for the heaviest isotope, 
and from these measurenents B = T494/T2 4 Wap calculated. 
The standard ratio Po does not change within 2 dayo, The 
just discussed measurements were carried out by means of an 
iron tube and analosous measurements were ¢hen carried out 

Card 1/3 by means of a glass tube and a copper tube. The results 
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‘The Separation of Isotopes in a Non-Steady Molecular Flow 65-2-5/'51 


obtained hy the glass-and the iron tube are shown in a 
diagram, The mercury flow is enriched with the lighter 
isotope innmediately after its appearance and it takes about 
8 hours to return again to the standard composition. The 
desorbed mercury is enriched with the heavy isotope. The 
time necessary for the formation of the steady flow as well 
as for the standard-like isotope composition decreases at 
T = 290°C. For a glass tube at T « 20°C this time is one 
tenth of that of an fron tube. Anotiuer diagram shows the 
results of measurements of the flo. as well as of the 
isotope composition in a copper tube at T = 20°C. The course 
of the curves coincides qualitatively for copper and iron. 
a The solution of the absorption problen found by P. Clausing 

: (reference 1) coincides well with the experinental curve, 
which speaks in favor of the applicability of such 
calculations for the flow of mercury vapors through a glass 
ee tube. The analogous calculations for a copper tube proved 

: the impossibility of the description of the change of flow 
and of the composition of isotopes by means of Clausing's 
equation. The difference of curves for the flows through an 
iron and threugh a copper tube are probably based on the 
solution of the diffusion of mercury into the depth of the 
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The Separution of Isotopes in a Won-Steady Molecular Flow 56-2-9/51 
walls of the copper tube. Thus it was shown that the 
different sorption times lead to a separation of isotopes. 
This phenomenon must be considered a source of errer in 


exact mass-spectroscopic measurenmenta. There are 3 figures 
and 2 references, 1 of which is Slavic. 


SUBMITTED; August 30, 1957 
AVAILABLE: Library of Congress 


1. Isotopes-Separation 2, Mercury vapor-Molecular flow- 
Applications 3, Mercury isotopes-Measuremeant 
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E1L9SfE382 
AUTHORS: Ivanov Vixor Vereshchagin: oF.” and Demyashkevich, B.P. 
TITLE: High-pressure! Hydraulic Compressor Employing Oil and 
Water 
PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1, 


pp 126 - 128 (USSR) 


ABSTRACT: The compressor described is illustrated in Figure l. 
It is designed for compressing large volumes of Liquids 
to the pressures of 8 to 10 kam It is a periodically 
operating machine in that one cycle is completed 
during each revolution of a crankshaft. The operating 
cycle is as follows. From a container, the "operating" 
liquid is admitted through the gland 9 into the annular 
Space between the cylinder 8 and the throttle 7. The 
liquid has the input pressure of about 30 atm and through 
three apertures in the throttle is admitted into the 
annular space formed by the rod 10 and the internal 
Surface of the piston. When the piston is lowered, the 
liquid is admitted into the channel 6 through the 
apertures in the rod and results in the 
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S/120/60/000/01/038/051 
High-pressure Hydraulic Compressor Empragihe-Be1 and Water 


valve 13 . The compression channel is filled thereby. 

As soon as the rod passes the lower dead point, the 
compression cycle is commenced. At the instant when the 
pressure in the compression chamber is several times 

higher than that behind the valve 12 the latter is 

opened and the compressed liquid is expelled. If the 
compressor operates with water it is necessary to lubricate 
the piston and the rod. This is done by employing a 

hypoid grease to the piston 6 and trod 10 and the 
tightening cylinders 14 . The performance of the 
compressor is illustrated in Figures 1 and 2. Curve 1 

of Figure 2 shows the change of the compressor performance 
(in litres/min) as a function of the force applied, the 
input pressure being constant. Figure 3 illustrates the 
losses due to piston friction as a function of the pressure 
applied. Curve 1 of Figure 3 represents the hydrostatic 
pressure, While Curve 2 shows the force received by the 
rod 10. The overall dimensions of the compressor 
(including the mounting frame and the electric motor) a 


Card2/3 length 1.5 m; width 0.8 m and height 1.5 m. G 
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2 S/120/60/000/01/038/051 

High-pressure Hydraulic Compressor Empeagihe- B21 and Water 
There are 3 Soviet references and 3 figures. 

ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR 


(Institute of Physics of High Pressures of the Ac.Sc. ,USSR) 


SUBMITTED: October 15, 1958 
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AUTHORS 3 peenoys Y.Ye., Amonenko, V.M., Tikhinskiy, G.F. and 
Krug y. ’ A.A. 


¢ 


Ps 
TITLE: Refining Beryllium by Vacuum Distillation ' 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.4, 
pp. 581-585 


TEXT: Previous work (Refs.11 to 14) had shown the possibility of 
purifying beryllium from certain elements despite similar 
volatilities of these elements and beryllium. The present worl 
was carried out using a diffusion pump giving residual pressures of 
1075 to 10-6 mm Hg. A beryllium oxide crucible was used for 
evaporating the beryllium, heated by molybdenum spirals, The 
condensing column, placed over the crucible, is shown in Fig.l. 
Condensation took place on the molybdenum plate on the inside of 
the column. The condensation surface was heated to 900 to 1100°C 
(measured by a pyrometer and by thermocouples) and the optimum 
temperature was determined, Fig.2 shows the ratio of the impurity 
content in the original material (qj) to the impurity in the 
condensate (qj) plotted against the temperature of evaporation 

(1 - iron, 2 - nickel, 3 = copper, k ~ silicon). Fig.3 shows 
Card 1/3 
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Refining Beryllium by Vacuum Distillation 


the change in manganese content with increasing column temperature. 
A similar change occurs with aluminium. Fig.4 shows that 85 to 

90% of the original material can be distilled before the impurity _ 
concentrations increase to any extent, Fig.5 shows a column with 
baffles which has been used very successfully. The table gives 

the chemical composition of the initial beryliium (second column) 
and the beryllium after distillation (third column using a simple 
condensing column, and the fourth column using baffles). The 
purest beryllium is obtained in the middle zone and is 99.99% apart 
from oxygen (0.04%) and carbon (0.02%). The carbon originates from 
oil vapours from the diffusion pump, and the oxygen from eublimation 
of the crucible material (BeO) and reactions between beryllium and 
the crucible material to form Beso. The microhardness of the 
distilled beryllium (99.98%) decreased to 130 kg/mm? for monocrystals 
and the hardness of the cast metal was 100 Hp - «a decrease by a 
factor of 1.5 to 2. The low plasticity of the beryllium is 
explained by the considerable quantities of carbon and oxygen still 
present, There are 5 figures, 1 table and 16 references: 

8 Soviet and 8 English. 
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IVANOV, V. Ya, SIELNIKOV, K, D., ANONENKO, V, M,, and Tikhinokiy, G. 7, 
"Some Properties of Pure Beryllium.” 


report presented (by V, Ye. Ivanov) at the Atomic Enorry Rese 
eat te Pace ergy Research Establishnent 


Physicel-Technical Inst. , Acad. Sci. Ukr SSR 
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.-| AUTHORS: Ayanov, V.Ye.,,Shapoval, BI, and Amonenko, V,M, 
ae TITLE: Study of Phase Transformations® in Zirconium and 


en Beryllium by an Internal Friction \ eal 7) 
. enter eenemascmcutnemaanwear tune eoerenet vusmeeaeees : 24 
-. PERIODICAL: Fizika metallov i metallovedeniye})1961, Vol.11, No,1, 

pp. 52-58 ame “a 


i 
i 
| TEXT: The phase transformations were studied by following the | 
| 
{ 


changes in internal friction during heating, The method of 
-! measuring the internal friction used force oscillations during 
: Fesonance, when changes in internal friction can be followed by 
, changes in the resonance amplitude, The method consisted in 
‘clamping one end of a specimen and applying torsional vibrations i 
_; to the free end by the use of solenoids, measuring the amplitude 3 yee ‘ 
' produced, The working part of the sample was placed in a tube : 
furnace, Measurements were carried out in a vacuum of 10- to 
1075 mm Hg, Samples of zirconium were prepared by the iodide 
- method, preliminarily rolled in a vacuum mill at 900°C with } 
: 65% reduction, Samples for testing were cut from the strip and i 
annealed in vacuo for two hours at 800°c, Samples of beryllium : 
“were cut from the cylindrical specimens made by howder metallurgical 
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Study of Phase Transformations in Zirconium and Beryllium by an 
. Internal Friction Method Pe ae 


. methods, and annealed at 1000°C for one hour in high vacuum, 

Three peaks were observed in tha temperature vz internal friction : 
: (Q71,104) curve um, i.e, at 260, 645 ang 875°C (Fig.3), ; 
y viscous flow in the grain boundaries, 

These peaks did 
29 and 72 cps) 
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_. Study of Phase Transformations. in Zirconium and Beryllium by an 
Internal Friction Method ; a ae 
high rates of heating and was not present at low rates, Artor | : 


‘heating in hydrogen, both the internal friction of zirconium in 
the region of 260°C and that of beryllium at 600 to 700°C showed a 
J hysteresis effect. Acknowledgments are expressod to L,A,Gindin 
_ for discussion of the work, There are 6 figures, 2 tables and | 
=: § references: 4 Soviet and 1 non-Soviet. - 
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| ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR 
| (Physicotechnical Institute AS UkrSSR) 


| SUBMITTED: July 2, 1960 
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1g 7500 $/126/61/012/006/010/023 
e2/, 2/00 £021/£435 
AUTHORS: Amonenko, V.M., Ivanov V.Ye.,. Tikhinskiy, G.F., 
Finkel', V.A., pagin, I.V. 
TITLE: The high temperature polymorphism of beryllium 
PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961, 
865-872 


TEXT 3 Measurements of the electrical conductivity of beryllium 
were carried out on specimens in the form of plates about 0.3 mm 
thick, prepared by condensing beryllium vapour on molybdenum 
sheet at 300°C and 2 x 107° mm Hg pressure, The beryllium was of 
purity 99.96 to 99.97% (total metallic impurities 0.01%, 

oxygen content 0.01% and carbon content less than 0.02%). The 
density of the beryllium was 1833 g/cm, The plates had axial 
symmetry with the {ool axis perpendicular to the surface, 
Electric resistance measurements were carried ont in the range 
18 to 1280°C, in an atmosphere of purified helium above 900°C, 
Fig.1 shows the relation between temperature and relative 


electrical resistance of beryllium, Curve 1 is for 99.97% 
beryllium and shows a continuous smooth increase with increase in 
Card 1/3 


“Ref.6; Sidchu S.S., Henry C.0. J. Appl. Phys., v.21, (10), 14950; 
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J. Appl. Phys., 


., White D. 
1036; Ref.7: Seybolt A., Lukesh I., White Less-Common 


v,22, 1951, 986; Ref.11: Martin A.J., Moore A.J. 
Met., vel, (2), 1959, 85. 


tut AN UkrSSR 
AS ATION: Fiziko-tekhnicheskiy insti 
ae (Physicotechnical Institute AS Ukr SSR) 


SUBMITTED: April 19, 1961 


Fig.l. 
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"Vnutrerneye Treniye V Uranye" 
Report presented at the Symposium on Radiation Damage 
in Solids and Reactor Materials (IAEA) Venice, 7-11 May 1962 
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IVANOV, V.YE., KRUGLYKH, A.A., PAVLOV, ¥.5., KOVTUN, G.P. AND ARNONENKO, VM. 


‘*Measurment of the vapor pressure of uranium containing compounds." 


Report presented at the IAEA “ymposium on the Thermodynamics of Nuclear 


Materials. 
Vienna, Austria 21-26 May 1962 
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ZULENSKLY, V. F. and IVANOV,’ Ye 


"Corrosion of Magnesium-Beryllium Cladding Alloys" 


report presented at the IAEA Symposium on Corrosion of Reactor Materials, 
Salzburg, Austria, 4-9 June 1962. 
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£202/£492 
AUTHORS} Gumenyuk, V.S., Ivanov, V. «You, Lebadev, ¥.Vv. 


TITLE: Determination of the thernal conductivity of metals at — 
' temperatures in excess of 1000°C : 


SOURCE: _ Teplo- i massoperonos, t.1: Teplofivicheskiye 
kharakteristiki materialov i metody ikh opredeloniya. 
Ed. by A.V.Lykov and BLM. eet Sexe Minsk, Izd-vo 
AN BSSR, 1962, 94-101 


TEXT: A method and apparatus developed in the ee an eed 
institut AS USSR (Physico-Technical Institute AS UkrSSR) for a 
measurement of the thermal conductivity of metals and alloys up to y 
their melting point are described. Calculation of the thermal... : 
aul conductivity requires determination of the specific electrical 

8 resistance, the amount of current and the distribution of 
temperature along the samples, which are in the form of right: 
circular cylinders (e.g. wires). The apparatus comprises a 
vacuum chamber with the sample placed between two water-cooled 
clamps and connected to the electrical supply. Surface 
temperature measurements are carried out by means of a micro=- 
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pyrometer of the disappearing filament type, mounted on a 

cathetometer so tha’ the measurements may be taken along the whole 

,- length of the sample. The samples used were within 0.5 to 5 ms 

in diameter and the distance between the clamps could be varied up | 
to 250 mm. As an example, the authors carried out measurement of f 


electrical resistivity and conductivity of Mo, Ta and W wires and . 7 
developed from first principles the heat balance equations, — / . 
considering the loss due to radiation and conductivity only. ° : 
The method is recommended on account of the relatively simple 


" apparatus and relatively high accuracy, and waa. tried within the 


range from 0 to 1200°C, It was found that within the above range’ 
‘the thermal conductivities of all the metals studied decrease with 
temperature, There are 7 figures, ; 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkeSSR 
, (Physico-Technical Institute AS UkirSSR) 
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EL 
: JP.PICE £039/E485 
me AUTHORS: Gumenyuk, V.S., Ivanov, V.Ye., Lebedev, V.V. 
; TITLE: The determination of the thermal and electrical 
conductivity of metals at temperatures higher than 


1000 °C 
PERIODICAL: Pribory i tekhnika eksperimenta, no.l, 1962, 185-189 


TEXT: The investigation of the thermal properties of metals and 
alloys at high temperatures is of considerable interest in the 
theory of metals and for practical applications, There is no 
published data in the Soviet literature on the thermal 

conductivity of refractory materials and only a limited number 4 
of non-Soviet papers. In the method described the sample in rod L 
form is heated by an electric current in a vacuum. Differential 
equations are set up, taking into account the Stefan-Boltzman 
radiation law, a..d formulae are derived for determining the 
coefficient of thermal conductivity and electrical conductivity 

of the sample material. In order to obtain the required data 

: it is necessary to measure the potential difference on the working 
aH, length of the sample and also the temperature distribution over the 
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ee same length. This must be done for two samples differing 

either in length or diameter, The samples are held in water 

cooled clamps in the vacuum chamber and the potential difference 
along them is measured by means of two tungsten or molybdenum 

probes and a potentiometer, The temperature is measured by means 
of a micro-optical pyrometer OMIM-019 (OMP-019), fastened to the x 
moving carriage of a cathetometer, which enables an accurate i" 
temperature distribution to be obtained. The thermal 

conductivity A and specific resistance € for tantalum is 

ee shown to vary from i = 0.1129 cal/fem sec °C and 

he € = 50.50 micro ohms cm at 900°C to iA = 0.0904 cal/em sec °C 

leat and € = 108.42 micro ohms cm at 2500°C, There are 4 figures 

and 1 table, 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR 
(Physicotechnical Institute AS USSR) 


SUBMITTED: May 11, 1961 
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SCUTHORS : Verkhorobin, L.F,, LYRov Yves, Matyushenko, NwN., 
Nechiporenko, Ye.P., PugacheV,N.S. and Sumov, A.I. 
PETLN? Diffusion reactions in the Mo-Si, W-Si and Ta-Si 
systems 
PERTODICAL: Fizika metallov i metallovedeniye, v.13, no.l, 1962 
77-81 
goon TEP s The processes occurring during the saturation of ae 
‘ . . . . ~ . - 
molybdenum, tungsten and tantalum by silicon on thermal diffusion a6o 
were studied. Metallic samples were heated in silicon powder in 
a vacuum of 1072 mm mercury in the range 1150-1350°C, The 
aes silicide Layer, formed on the surface of the metals, was examined 
dees by metallographic and X-ray analysis. The results showed that the 


saturated layer was produced, in the main, through the vapour 
phase, The first stage was the formation of Laver sllicices, 
Afterwards, higher silicides are formed, At 1840°C, the 
disilicide appears after 0.5, 1 and 3 hours on W, Ta and Mo, 
respectively. Once the disilicide has appeared, further growth 
occurs largely by this phase, and only ofter a definite thickness 


Hees boon attained is there a retardation in growth of disilicide 
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and increased growth in the Layers of lower silicide, It was 
shown trom X-ray analysis and from the change in form of the 
samples during diffusion that preferential diffusion of silicon 
through the silicide layer occurred, and the reaction Leading to 
the formation of the phase takes place mainly at the internal 
boundary of the layer. There ara 5 figures and 2 tables, 


ASSOCIATION: Fiziko~-tekhnicheskiy institut AN Ukrsse 
(Physico-technical Institute AS UkrsSR) 


SUBMITTED ; April 25, 1961 
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12.9 10C€ E039/E435 
AUTHORS : Ivanov, V.Ye., Lebedev, V.V. 
Paiescantatets Me tt 
' TITLE: On the relation between the lattice and electron 


components of thermal conductivity in metals 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.4, 1962, 
632-635 


TEXT: Assuming that the experimental values of thermal 

conductivity are equal to the sum of one component due to the 

motion of electrons and another due to the vibration of the 4 
lattice the following expression is obtained from the Wiedemann- UY 
Franz relation ; 


obs = de + Ad = L + Ao ° (3) 
or oT of Oo” of 
: where Apps is the experimental value of thermal conductivity; 
Ag the component due to electrons; Ag that due to the lattice; 
o the electrical conductivity; T the absolute temperature and 
Lo the Lorentz number. In this work is considered the 
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possibility of making a more rigid division of the experimental 

values of thermal conductivity into the electron and lattice 
components at high temperatures. The electron component is 
independent of temperature while the lattice component decreases 

with increasing temperature, The thermal conductivity of Mo and 

Wis measured at temperatures up to about 2200°C and shown to we 
approach a constant value asymptotically, This value must i! 
equal Ag. Values of Aw are given for Pt, Pb and Cd for 
temperatures up to 500, 282 and 252°C respectively. Values of 

Ae and A cp are given for Cu, Au, Ag and - up te 700°C, In the 
case of W, Ae is equal to O,. 204" cal/em. °C .sec while A varies 
from 0. O71 at 900°C to 0.012 cal/cm.°C.sec at 2200°C. The 

dependence of the Lorentz number on temperature is ante obtained. 

In the case gf Cu it varies from ~2.3 x 107" at 100°C to 

~2.46 x 1079 at 500°C. It is concluded that: 1) me division 

of the coefficient of thermal conductivity of metals into 

electron and lattice components: with the aid of Eq.(3) appears to 


be incorrect. 2) At temperatures near to the Debvye temperature 
it is impossible to neglect the lattice component of the thermal 
Card 2/3 
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conductivity, even for good thermal conductors. 5) The 
Wiedemann~Franz law is not fulfilled near the characteristic 
temperature for metals. It is suggested that a more rigorous 
experimental investigation is required for a wider range of 
materials, There are 2 figures and 3 tables. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR 
(Physicotechnical Institute AS UkrSSR) 


SUBMITTED: May 22, 1961 wt 
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AUTHORS : Amonenko, V.M., Ivanov, V.Ye., Tikhinskiy, GF. and 
Finkel'!, V.A. ; ea 


TITLE: On the problem of the solubility of impurities in 
: beryllium 
oe PERIODICAL: Fizika metallov i metallovedeniye, v- Lt, moe l, : a 
Pay 1962, 128 - 130 
TEXT: Data on the solid solubility of nonmetallic 


impurities (carbon, nitrogen, oxygen) in beryllium are scarce 
and sometimes contradictory. This prompted the present authors 
to study this problem by comparing the temperature-dependence 
of the lattice parameters of high-purity beryllium with that of 
beryllium containing nonmetallic impurities in quantities 
sufficient to ensure the formation of saturated solid solutions. 
These relationships are demonstrated in Fige 1, where the 
magnitude (kX) of a (lefthand scale) and c (righthand scale) 
is plotted against the temperature ('C), the broken and 
continuous curves relating, respectively, to specimens containing 
0.4% impurities (mainly © and 0) and 99.98% pure beryllium, , 
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the dotted lines representing data obtained by Martin and 
Moore ( Less-Com. Metals, 1959, 1, no. 2, 85) for commercial- 
grade metal. The solubility limit at 1 200 “C was avaluated 
in the following manner: experimental data on the degree of 
Lattice distortion (Ac, kX/l at.%) of Ti and Zr due to 
hy dissolution of oxygen (C.F. Domogola, D.J. McPherson: - J. Metals, 
ne 1954, 6, 2, 238; E.S. Bumps, H.D. Kessler, Il. Hungen - Trans. 7 
ASM, 1953, 45, 1008) were plotted against the reciprocal of the 
volume of the elementary cells of these metals (iee. against the 
value characterizing the size of the interstitial pores); on 
linear extrapolation of this graph to the reciprocal of the 
volume and elementary cell of Be, the magnitude of 
J.c = 0.02 KX/1 ate%,was obtained, which corresponded to the 
total solubility of interstitial impurities equalling 1 to 
1.5%. This value, although evidently too high owing to inaccuracy 
of extrapolation and inability to take into acdount the inereaae 
in the thermal-expansion coefficient due to distortion of the 
vibration spectrum of the lattice by the impurity atoms, is not in 
contradiction to the value of 0.3% obtained by metallographic 
analysis (J. Greenspan. TID - 7526 (part 1), 1957 (quoted 
Gard 2/8, 
: > 
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according to G.E. Darvin, I.H. Budery ~ "Beryllium", 
London, 1960, p. 291)). There are 2 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR 
, (Physicotechnical Institute of the AS UkrSSR) 


SUBMITTED: December 2, 1961 
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= AUTHORS : Ivanov, V.Yeo, Somov, A.I., and Yarovoy; V.G. 

ue TITLE: | The kinetics of vacuum siliciding 


-PBRIODIGAL: Zhurnal prikladnoy khimii, v. 35, no. 9, 1962, 

1960 - 1964 
-TEXT: The above problem was studied theoretically and experinental- 
‘ly in view of the advantages of this process and high quality of 
the resultant coatings» By considering a vapor interacting with a 
solid to form a layer of product upon the latter, wnich is of. thick- 
ness 1 after a time t, and assuming that the vapor is supplied into 
the reaction zone at a rate much lower than the rate of mutual dif- 
fusion of reactants through the layer formed, it is shown on general 
a grounds that 1 should vary linearly with t. The relation between 1 / 
bRG and t becomes parabolic if the rate of chemisorption of the vapor 
es upon the solid surface is higher than the rate of diffusion through 
by tne layer. To confirm these results 10 x 10 x 1,5 mm specimens of Ta 
‘ and Mo were silicided by a method similar to that described by 
Gorbunov, using Si powder (0.5 - 1.0 mm), at 1200, 1250, 1300 and 
Card 1/2 
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report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneve, 
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AUTHORS: Ivanov, v.¥e.; Zelenskiy, V-F.3 Stukalov, A.Z.3 Agaxonko, vd 


A.V.; Ty*xrina, L.Ve3 Gordiyenko, Ya.Le} Kunchenko, V.¥- 


TITLE: The relationship between the texture of hardened uranium and | 
the type’ of heating and other aspects of heat treatment. 


‘SOURCE: Atomnaya energiya, v.16, no4, 1964, 525-332 


TOPIO TAGS: phase reorysta\lization, heat treatment, uraniun treat- 

ment, polymorphic transformation, multiple hardening, beta phase, al- 
pha phase, phase transfornation, annealed uranium, linear expansiol, 

slow cooling, diffusion conversion. 


ABSTRACT; It has now been established that the vadiative growth of 
uranium is largely determined by the nature and prominent features of 
Ate texture. An attempt has been made to destroy the uranium texture - 
resulting from a single hardening process by subjeoting 1+ to several 
such processes (up to 4 times). ‘The result was pulverization of the 
grain and disappearance of the texture, although the authors olain 
that the latter requires additional verification. Opinions vary as to 
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creasing radiation. The tests made in this connection Ancluded harde- - 
nin; the uranium samples in the beta- and gamma-phases, followed by 
tne slow-cooling and water-cooling methods. The test results indicate — 
that the texture of hardened uranium is determined primarily by the 
paranetersof the heat treatment of the metal, and the following con- 
elusions are therefore justified: 1) the texture of hardened uranium 
depends on the neture of the heat treatment but primarily on the dura~ 
tion of exposure to high-temperature phases; 2) the greatest, destruc- 
tion of the texture was noted in the samples that had heen heat-troat- 
_ed under the effec. of tensions produced by thermic gradients or ex~ 
ternal efforts, and 3) in the case of low and moderate heating speads,'. 
the texture of hardened uranium is determined to a large extent by the’. 
tec! nology of the uranium production and the duration of its exposure 
-4n the beta-phase before the aaa Orig. az't. hag: 9 figures, 
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AUIIOR; Ivanov, Ve Yoo; Neohiporenko, Yes Pe; Zmiy, Ve I. 
PITIE: Study of reactio diffusion in the Mo - Si system 
SCURCE: Fizika metallov i metalloved., ve 17, nd» 1, 1964, 94-99 “ 


TOPIC TAGS; metal diffusion, reaction diffusion, silicon aiffusion, molybdenun 
silicide, molybdenum silicon system, silicide phase fommotion, vacuum silication ry 


eee eR ee He man em eee Ee : 


ABSTRACT: Previously published papers of the first two authors and. others on 
various aspects of the reaction diffusion of silicon-saturated molybdenim, tungstey 
and tentalwm in vacuum have led to the conclusim that in the Mo - Si system the, 
predanainant role is played by diffusion of the silicon through the silicide layer; 
that is, the phase formation reaction takes place primarily oo the internal bound) "> 
ary of the layer. The present article confims this conclusim, The kinetic 
espects of the vacuum silication of the molybdenum were also studied. The authors 
found that the growth of diffusion layers of MorSi and MoSin, 28 a fmctio of 
time, obeys a parabolic law. Fran the perabolit growth of the silicide layers the 
authors canputed the silicon diffusion factors in Mo,Si, and Mobi, at 12500. Used 
iivine diffusion study were flat molybdenum somples 4ox20x1 millimeter in size. te 
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Aleksandrov, C. M.; Dorokaov, V. I. 


Mel TITIE: High-temperature oxidation of molybdenm aisilicide . 
; SOURCE: Fizika metallov i metalloved., v. 17, no» 1, 1964, W2-14h 


TOPIC TAGS: molybdenum, silico, molybdenum disilicide, molyltenum disilicide 
oxidation, molybdenum disilicide microhardness 


ABSTRACT: Molybdenum disilicide is a metal witu great promise for use in structures 
designed to withstand high temperatures. In the technical literature there ore 
data on the oxidation of MoSio achieved by various methods: hot pressing, sintering, 
ete. The outhors of this short article conducted a study of the Iduetics of Mois 
oxidation in a temperature interval of 1!00-1700C using a high-tenperature recist- | 
ance furmacee The heater was a spiral Som in diameter made fran a molybdenun rode 
For addation, samples of molybdenum disilicide 25X10X0.15 ma in size were used; 
these samples were obtained by the vacuum method. The temperature was controlled 
by a thermocouple (Pt - Rh 7 center: Pt-Rh 204) and an optical pyraneter, the ; 
latter placed directly om the heater. The temperature gradient between the heater ~ 
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and the sample was not more than 30C. A metallographic analysis af the sample was , 
‘carried out with an -MIM-7 microscope, with microhardness tested on a Pil~3 instru- 
ment. Oxidation time was 10 hours. It was found that with increasing time and 
temperature the oxidizability of MoSip increases, the rate of oxidation obeying a 
parabolic lew. No transition from a parabolic law of oxidation to a logarithmic as 
was detected in the tests. X-ray analysis in the temperature range indicated 
(1400-1700) revedled an amorphous oxide film on the surface of the oxidized sonplem 
Preliminary analysis showed that this film, in addition to $10, caatains unknown © ; 
components. These are, apparently, lower molybdic oxides, the vapor tension oP | 
which is lower than that of MoO; The microhardness of the molybdenum disilicide, 
woich did not change during the’ axidation process, was 1200 kg/mm™, Orige arte : 
has: 3 figures. 
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which has been in operation at the Kurchatov Atomic 
964. The, fuel used is uraniun di- 
Graphiteband beryllium are used as 
jlicon-germanium semicon- 
ter surface of the reflec~ 
nected in series 
and outer sur~ 


converter unit, 
Energy Institute since August 1 
carbide enriched to 90% U 35 
- reflectors. Electricity is 
— ductor thermocouples distribute 
‘tor and connected in four group 
or in parallel. The temperatures © 
‘ face are 1770 and 1000C, respectivel 


0.80 kW electric and 40 kW thermal, 
connection) is 88 A, the neutron flux is 1013 neut/em* sec jin the 


_center of the active zone and 1x 1012 on its boundary. Tne reactor 

has . negative temperature reactivity coefficient. The equipment 

has high inherent stability and requires no external regulator, and 
littie change was observe le properties after 2500 


hours of operation. ameters are continu= 
ing, and the results are being analyzed for use in future designs. 


Orig. art. has: @ figures and 1 formula. 
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[Heat~resistant coatings; transactions] oo pow 
tija: trudy. Leningrad, Nauka, 1965, 233 p. 

leet : . : (MIRA 1629) 

1. Seminar po zharostoykim pokrytiyan, Leningrad, 1964. 

2, Chlen~korrespondent AN SSR (for Toropev, Ivanov). 
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“TOPIC TAGS: ‘vacuum distillation, metal vapor deposition,. netalbuxgic proaiaa 


PURPCSE AND COVERAGE: ‘The book presenta the theoretical piineiplas of the separation 
of metals by evaporation, calculations of different binary metallic system, and, & 
discussion of the advantages and shortcomings of the method. of oltaining pure metals 
by distillation in vacuum. The apparatus used to distill metals dana the technology 
of its construction are described. The results of laboratury tests on purification 
of various metals by distillation, the parameters of the ayparatus, the operating con 
ditions for the processes, and also commercial inatallationa for vacuum distillations 
are considered in detail. ‘The book is designed for engineizing nutallurgists and, 
scientific workers in metal physics end physical chenistry; in addition, 1% can be 
used as a text by senior studerts in metallurgical high inutitutlons of Leising. 


TABLE OF CONTENTS (abridged): 
Introduction - - 5 
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| | i 
; AUTHOR: Ivanov, V. Ye.; Nechiporenko, Ye. P,; Zmiy, V.. ; Kijvoruchko v. Me io 
cada: EL Ae ae 
: TITLE: On the vacuum all icontetag of refractory = ae 
Yes v ve i 
SOURCE: AN UkrSSR. Jastitut problem materialovedeniya?' yA £Eus Lonnyye sckeytiye: fay)e 
na metallakh (Diffusion “Wiffuaion coatings fa metals}. Kiev, Naukava duika , 1965, 45- 55 
| 


i TOPIC TAGS: metal diffusion sities silicon, refractory meth, reste 7 
activation energy ; 


' ABSTRACT: The kinetics and mechanism of case~formation were friventigatéd : for Mo 

' gpeciueng measuring 40x10x1 ma vacuum-siliconized at 1+10° ws Hg by being covered | 
: with Si powder and heated at 1200-1350°C. Metallographi«: and radiographic exami-~ 

' nation established that the formation of molybdenum silficides decure in’ the follow: 
: ing saquencce .:. 


Mo + $1 — Hogst + Si - Ho,Si, + Si edey 


| 
| 
| 
| 
| 
| 


| at the corresponding ohaie interfaces, 1.@,. tha forma tidin of ob, ig ave to the 


‘cord WM 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86- pont nuovel eee 5 


ene 


SPEEDS) PLL ILE SRE TEM SIL Lego done epenn meen rere tens teeet 


"ACCESSION NR: ATS024871 ee | : a | 
| 


i lover silicides. Plotting of the curves of isothermal grout of the tava: of! 
OsSi, and MoSi, at 1250°C revealed that the increase in: their thickness. with time 
tollote a parabolic law. This was verified by vacuum-siliconizing specimtts of Ho 
ce d Ta in n paturated Si vapors. The resulting curves also proved tu foklow 4 ‘pa-*/ 
“rabolic 1 law of growth in layer thickness as a function of tima, thus confirming 
that the diffusion of Si is the determining factor in thn rata of silicondzing:. ; 
| On this basis, the activation energies for the diffusion of Si in MogSi, 4 eal a 
: MoSi, were calculated to ba Mossi = (126,000 + 12,000) wal foala and Moss sho : 


' (57,600 + 6,000) cal/mole, respectively. Experiments to fictermine the effget o£ 
‘the presence of a temperature gradient between the box (1250°C} and the specimen 
| (1200°C) on the growth rate of the MoSi, layer (sea Fig. 1 of the Enclopure) 're- 
‘vealed that, if the metals are siliconized in a box with a temparatur > gradient, 
‘the siliconizing rate decreasés with increase in” temperatiire of the specimen and ins 
‘creases with decrease in this temperature as coepared with tha temperatura of: the | 
‘box, while the growth in case-thickness follows a parabolic curve. Orig. ich ‘has: 
‘10 figures. ; 
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6 = furnace lid; 7 - stainless-steel cooling pipe 


esi itd dee | 
= ore] 


tage alee Sule locieitea ae ee 


ENCICGURE: 01: 


erties ithe ca 


APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000619210007-5" 


CIA-RDP86-00513R000619210007- 
iia eevee it (eee sag RS el ee ac 


tee Bie | Ge 


CSRS SS ES FETT CE SEES! wm has ee 


CEE AMIE UEP 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5" 


"APPROVED FOR RELEASE: 08/10/2001 §CIA-RDP86-00513R000619210007-5 
a eee a ees ee fae! ree ea oe te 


Seammeneme 


Joet on meni Hed 
PANNE UE 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5" 


CIA-RDP86-00513RO0 
ah acdc (ase erates ie 


Hic ened 


-£.12098-66 __EWT(m)/ewp(t)/eup(b)  LIP{s) JD/3G/MB = oe . 
| ACC NR: AP6001302 SOURCE CODE: UR/0363/65/001/008/3354/1359 
25 5 £5 saces Hi, 
AUTHOR: _Iyanov,.V.¥e.; Nechiporenko, Ye. P.; Zmiy, Vili Kriyoruchko, V. Mii ee 
Verkhorobin, L, F.; Aleksandrov, O. M.; Mitrofanov, A. S.; Pollavtsav, N, es 
= = ES neha TES OT athe ace es oma 
ORG: Physicotechnical Institute, Academy of Sciences UkrShR (Fixiko-tokhnichesidy 
institut Akademii nauk UkrcSSR) of 
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: TOPIC. TAGS: molybdenum compound, silicide, oxidation kinetics, sil icdn ‘dioxide 
: : 7 . . : ae : 


1300, and 1350C) were oxidized for 10 hr at 1500 and 1600C and for 1 bral 1700 — 1440C. 
‘The oxidation is represented a3 follows: (1) GAoSig + TOg—” Mogilg + TSIOo, (2) ablosia + 
 TOg-» 2Mo0g + 48i0g. X-ray analysis shows that reaction (1) pitedontiniates over (2); tue 
latter is of decisive importance at the start, when the Si0g film is formed, The increase in 
the oxidation rate is related to te orlentation of the crystals. The structure of Metig may be 
‘Of 


: 

. a a | 
"ABSTRACT: Molybdenum disilicide samples (prepared by ailictatng moliylidenum at 1250,. | 
| 


___ considered to consist of lavers! Sf silicon and molybdenum atoms aiternrting in the direction oe 
of axis c; if itis kept in mind that the bonding forces between like atoma.in a pyerare werner 
than the forces between the layers, tha layer orientation parallel t) the purfacs (MdSig. - y. - 
ae ; me a ee ita ts ies 
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ACC NR: AP6001302 . | 
samples obtained at 1260 and 1300C) will cause a lowor oxidation rite than in samples where no 


the layer orientation is perpendicular to the euzfaco (alticides obtained uf 1350C). Itis | 
concluded that the oxidation rate of MoSig is affected by many facta, tut it has not been 
_. poasible to determine which ta the most important one. Orig. art, has: 2 figures. 
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TOPIC TAGS: refractory metal, refractory coating, molybdinum, silicon, molybdenum 


disilicide, oxidation eee vance 


phos 7 
ABSTRACT: Inesmuch as the coating of refractory metals with molybdenum aj.gilicide is 
known as ® prospective method for preventing high-temperajure oxidation, tite effect 
of some edditives on the growth rate and the structure of the silicide layer on: molyb 
denum was studied. It was noted thet properties of the dinilicide coating (inéluding 
brittleness and an inadequate thermal stability) may depend on ‘the preparative method 
and on the purity of the initial materials. In this study the blicide Layer wes 
produced on molybdenum sheet'’and wire 0.1 and 0,5 mn thick, regpuctively, jn vacuum 


ee 


by heating at 1250C. Molybdenum of 99.95% purity, 99.999«pura tilicon and conmer~ 


1. 9447=66 _ EWP( 2) /EWT(m)/ETC/EPF(n ~2/BG(m)/é } /enP( 2) /BulP(b) ; 1yR(c) | 
ACs 6 ; ae, steed) 7063765 7001 1B 78o1S 7221 


oi # 


ACC NR: 


cial silicons KR-O and KR-1, 99.0 and 98.0% pure, respectively, were used ad initial 
materials a Siseg ne cells. The growth rate, structurt and ‘phase compodition of 
the coatings!dbfained were studied by gravimetric, metallogzaphic« and x-ray methods. 
The “effect of Al? Fe}1cu;!Tiy ‘and B'tsed as additives, and of the residual ges pres- 
sure was studied. It was found that the presence of small amounts of A1( 1.43%) in 
, powdered silicon cavses the formation of a ternary compouniL Mo( ii, Al), with a kexa- 
gonal structure, the growth of which Is expressed as a lintar dependence on time. 
The presence of the other additives studied, with the exception of Ti, results in a 
decrease in the growth rate of the MoSi, layer and does not affact its structure. 
The residual gas pressure does not affect the silicide layer growth, if it ie within 
1.1075—1.3.074 mm Hz; at 1.1073 mm Hg, the rate slows down 3—h times; at Lid? ma} is 
disilicide is not formed at all, and only the Mo3Si phase fs formud. Transition of if 
the dark and opaque hexagonal disilicide into the silvery trtragonal form on prolonged 
heating was observed. Orig. art. has: 4 figures and 3 tubles. [By] 
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: | TITLE: Thormal stresses in eS soatingacon nolyodentm, 4 - | 
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| SOURCE: Seminar sharostoykim pokrytiyam. Leningrad, 16h» tae stone eet Gas 
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TOPIC TAGS: chromium plating, vapor plating, molybdenua, bent ee Antarnal 2 


| stress, adhesion, thermal stress 


| snSTRAGT: Pravious studies (FMM, IX, 4, 558, 1960) showed that contings secant ae 
by tho condensation in vacuum of Cr yapore’bn the surface «df Mo pemples jag ise en 
| protective proportiou, but that their servico life desraanid eon easton? a Paik 
| they vere subjected to temperature fluctuations. A study. Was an iu tho : e ; 
, of temporaturg an Jntornal stresses Jn echyromiwn coatings om molybdenum preduced 
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| 25 a . 

| in various vacuum conditions and having various strengths of adkapion of tha 
coating to the substrate. ‘The yalue of stress (J) was eéotermingd from chanyoe | 
| 4n the deflection {a) of the plated samples (100 x 5 x 2mm) by uding the formia | 
\go=4E he d/ 3)%h, (byt hg), whore E is the Young modulue, J; ia the length of the). 
| conted part of the sample, and h, and hg are the thicknesses of the coating md oj 

| 


were plotted during the experiments, The changes 4n the slope of the curvas 
(inflections), corresponding to the conversion of elastio into nonelastic 7 
deformations, wero observed during heating and cooling of the seiples, Nonalastie | 
deformations in the low--tomperature ranges (s 4006) were famed at the exitical - i 
stress d=8 kg / mm%, The value of tho oritical stress could bo ronbrolled 
either by tho deformation of the coating itself or by the wtrength of adbesion 
of the coating to the substrate. Experiments with the coatings of various degrees : . 
of adhesion strength (atrength of adhesion was changed by wpplying the coatings: 

to the surface of Mo oxidized to various degrees, or by iniregsliag thea rouplineas 

i ef the Mo surface) proved that the value of the critics) sixess did not depind ; 

‘on the adhesion strength and was controlled by the deformation of the soating = ~:. 
i4teselt, ‘The adhesion strength of coatings applied to the wefacon of oxddlned - a 


3 
the base metal, respectively. The curves of deflection (in im) vs temperature — | . 
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i 
' and nonozidized Mo were about the same and were aimilar to: the halon gti of iss 
‘coating. Tho curves plotted for the temperature range of |,00 = .C100CG for the | 
, coatings applied under varigus values of vacuum (1072 ~ 10") om tg) showed. that: 
; the samples produced in 10°77 vacuum.failed at omaller o thin the ee plas 
idn the higher vacuum, Orig. art. has: 4 fig» 
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| delivery 4 = 
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f ‘controlled delivery. 
TRAC An experiment was conducted to siliconize Mo under 4 con oes 
te cia anon of S10, deposited " ents Sica Se ae 
to the amount nevessary for the formation of .a sion iny ; of Labeda eae 
, uited in the formation of the allicide layirs at tiny s above o 
oro seta, ath the rate controlled only by diffusion, Skiiaend sing was) (Lond 
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ACC NRs AT5027943 ie 
in a special apparatus (see Fig.) where aenple 1 was set into container 2 having 
in 4ts lower part the crucible 3 containing Si0g. The container wag closed by 
lead 4, charged into vacuum chamber and exposed to a vacuuin of 0°? mn Hg. ‘The 
contaluer was then closed by rod 8 and heated to the required temperature bi if 
resistence heaters 5 and 6 controlled by PteFtRh thermocouple 7. The rate of silice 
delivery, commensurable with the diffusion at a given temperature, was regulated by, 
the selection of openings in the crucible and the container and by changing the | 
| 


| temperatura in the 5102. The microphotograph of the layer produced at 150C0 showed 
4) that 1% coneisted of a singlet phase which was dotermined ty X-ray diffraction 

; analysis as MoSige Therefore, the use of a controlled rata of dalivory of S102 

| during siiiconizing from the vapor phase permitted the authors to increase the 

| temperature of siliconizing above the eutectic and to inereose the rate of growth 

i and the thickness of the layere The changea in temperaturt of the production of the 
silicide layer insigificantly affected the temperature ofl the baginning of orack= ; 
ing in the coatings Orlge arte hast 3 fige and 1 table. 
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TITLE: Oxidation of t ungston disilicide a at eee ae. temperatures 


TOPIC ‘TAGS: tungsten compound, silicide, oxidation kinotion, silicon, solybe 
compound 
ABSTRACT: ‘The authors carried out an investigation of the ‘picldatd fon: anetion fj 
of tungsten disilicide over the temperature range 1500-L80CC. ‘Tungsten of 7) 
99.95% purity and 99-999% pure eilicon.wore used for tho dsivestipation. Tho |. 
‘oxidation Kinetics curves are parabolas. The effects of preparation tanpora- 
‘ture and homogenization time of tungsten disilicide specimens om their oxida | 
‘tion rate was studied. It was shown that the oxidation rate of Wig ab 
1500-1700°C is approximately the same as that for MoSig. It de ven somewhat ; 
eee that for MoSi, at 1600°C.! Orig. art. has: 2 fig gured and 2 2 formilass 
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TITLE: Oxidation of tantalum disilicide at 1400-1600°G temperatures . ; ; 


TOPIC TAGS: tantalum compound, silicide, oxidation kineticn, sitlidon 


ABSTRACT: : Up to the present day there are no systematic investigations on: |: 
the oxidation kinetics of tantalum disilicide ot high temmaraturdy. The : 

purpose of the present study was an examination of the oxddintion ‘kenetdes 

‘of tantalum disilicide at 1400-1600°C temperatures. ‘Tantalum of 99.95% 

/purity and 99.99% pure silicon were used for the investigati ion. «The effects. ‘ 
of specimen preparation temperature and extent of their hompgend.aat den on 
‘the oxidation rate were established. The oxidation of TaSi» spavinens in 
the initial stage conforms to a straight-line relationship: After some spec! 
ii fic period of time a sharp rise in the specimen oxidation trate aes in, —~ | - 
‘which leads to their failure. The fundamental feasibility of raising the 
(tantalum disilioide's heat resistance up to 1600°C was dentonatratiathe — 

‘Orig. art. has: 3 figures. [JPRS] 
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TOPIC TAGS: boron, nickel, alloy, boron alloy, internal friction 

ABSTRACT: The effect of boron coeretety (0-0.1 wt %) on mechanical strength limit, 
‘relative elongation, and relative plas city of nickel was examined at 25° and 600°C 
and also the temperature dependence of ternal friction (q!) for nickel containing 
0.005-0.1% B was examined in the 20° Samples of ni l-boron alloys were 
prepared by fusing mixtures of H-O-grade nickel and NiB standard material in an elec- 
trical furnace. After 70-80% deformation for 4 hour at 400°C, the samples were held — - 
for 2 hours at 800°C. In general, boron had a beneficial effect on the mechanical pro- _ 


| perties of nickel. Specifically, boron was found to strengthen the alloy crystals and 
the intergrain boundaries within the alloy, to improve the internal grain structure and___ 
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| to retard harmful recrystallization processes. The effect of boron on strength 
‘relative elongation, and relative plasticity of nickel is shown in figure l. 
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Fig. 1. The effect of boron on strength limit (1), relative elongation (2), and rela~| 
tive plasticity (3) of nickel at 25°C (a) and 600°C (b). 
(Q7!) of Ni-B alloys is given in 


The temperature dependence of internal friction 
figure 2. Orig. art. has: 5 figures. 
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